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DETAILED ACTION 
Response to Amendment 

Amendment filed 5/31/05 forms the basis of this office action. In said Amendment 
Applicant substantially amended all pending claims 1-13. 

Comments on Remarks in said Amendment are included below under "Response 
to Arguments". 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 4, 6, 8, 9, 10, 12 and 13 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Fox et al (US 2002/0074601 A1 ) in view of the Prior Art as Admitted 
by Applicant, or, in the alternative, in view of Kanaya et al (6,61 1 ,014 B1). Fox et al 
teach a method of manufacturing a ferroelectric device (see title) comprising steps of: 

providing a substrate 100 on IC circuit wafer (hence semiconductor 
substrate)(par. [0039]); 

forming a multi-layer body by depositing successively a contact film 102 ([0038]), 
a lower electrode 104 ([0039]), a ferroelectric film 106/108 ([0040]) and an upper 
electrode 1 10 ([0044]) on said substrate; and processing said multi-layer body (steps 
300 and 404; see Figure 4 and [0053]-[0056]), wherein said processing step comprises: 
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etching (step 300) said upper electrode and said ferroelectric film (Figure 
4 and [0053]); 

heat treatment step 402 (Figure 4 and [0055]; see also the equivalent step 
208 as described in [0041]) said ferroelectric film in an oxidizing atmosphere 
([0015]) under a condition wherein said contact film is covered with said lower 
electrode; and 

etching (step 404; Figure 4 and [0056]) said lower electrode. 
Fox et al do not necessarily teach the further limitation that said second etching 
step also etches said contact film 102, thereby exposing said insulating substrate 100. 
However, it would have been obvious to include said further limitation in view of Prior 
Art as Admitted by Applicant, or, in the alternative, in viewofKanaya et al: said Prior 
Art as Admitted by Applicant teaches that the second etching step etches not only the 
lower electrode but also the contact film (see page 3; and see page 4 for the definition 
of contact film to include any binding film); with regard to the alternative rejection, 
Kanaya et al teach the second step to etch the contact film 301 (col. 8, 1. 42-58 and col. 
11,1. 60-64: it is noted that the hydrogen barrier layer, be it 101 or 301 , is an adhesive 
layer and thus meets the definition of contact layer in the Specification, page 4). 
Motivation to include the teaching by the Prior Art as Admitted by Applicant, or, in the 
alternative, the teaching by Kanaya et al, at least derives from the function of said 
contact layer, as a layer to make contact with the lower electrode: in the locations where 
said lower electrode is absent there also is no need for said contact layer. Thus a more 
functionally focused device is achieved. 
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On claim 4: said method by Fox et al includes forming a first cover film (masking 
film) so as to cover said upper electrode, ferroelectric film and lower electrode and 
etching said first cover film together with said multi-layer body (Figure 4 and [0056]), 
and wherein said forming of the first cover film is performed before said etching of said 
lower electrode and said contact film ([0058]). 

On claim 6: although Fox et al do not necessarily teach the further limitation 
defined by claim 6 it would have been obvious to include it as part of a conventional 
method of etching in view of Kanaya et al, who teach the use of hard mask 34 on the 
upper electrode 5 (Figure 61) in preparation of the etching step of the lower electrode 
area, which comprises the contact film area (see col. 24, 1. 22-32). Motivation to include 
the teaching by Kanaya et al in this regard derives from the need to delimit the area that 
needs to be etched, for which said hard mask serves in a conventional manner. 

On claim 8: the method by Fox et al further comprises a step 218 for forming a 
second cover film 1 12 ([0049] and [0056] and Figure 4) so as to cover said multi-layer 
body after said etching of said lower electrode and contact film. 

On claim 9: the method by Fox et al further comprises heat treating (step 406) 
([0056] and Figure 4) said ferroelectric film after said second cover film. 

On claim 10: the contact film 102 of the method by Fox et al includes a binding 
film 102 ([0038] and Figure 4). 

On claim 12: said heat treating in Fox et al is performed to recover a crystalline 
structure in the ferroelectric film ([0041], [0051] and [0055]). 
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On claim 13: said heat treating of said ferroelectric filnn in Fox et a! and as 
claimed here in claim 9 is performed to recover a crystalline structure in the ferroelectric 
film after said forming of the second cover film ([0016])(step 502: see [0060] and 
Figures 4-5); see also the patent cited and incorporated by reference in Fox et a! in this 
regard), while furthermore the additional heat treatment (anneal) inherently causes 
further crystallization unless crystallization is perfect to start with, which obviously is not 
expected by oven/vhelming probability against it. 

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et al 
and either Prior Art as Admitted by Applicant or, in the alternative, over Fox et al and 
Kanaya et al as applied to claim 1 above, and further in view of Jung et al (JP 2001- 
044377, IDS item AJ). Fox et al teach an insulating film (titanium oxide) 100 disposed 
on said substrate that is a semiconductor substrate having a transistor ([0038]) (i.e, 
"CMOS integrated circuit wafer"). Fox et al do not necessarily teach the further limitation 
that a contact plug to be formed so as to electrically connect said transistor to said 
contact film. However, it would have been obvious to include said further limitation in 
view of Jung et al, who, in a patent publication on a ferroelectric capacitor for a 
transistor, hence analogous art, teach a contact plug 1 14 formed so as to pass through 
said insulating film 108/1 12 and electrically connect the transistor (with gate 104 and 
source/drain regions 106) with said contact film (through its un-etched sides). Motivation 
to include the teaching in this regard by Jung et al in the invention by Fox et al derives 
from the obvious applicability of the invention by Fox to those FRAM embodiments 
wherein the electrical connection between the drain region of the transistors of the 
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CMOS integrated circuit and the ferroelectric capacitor is achieved through the 
insulating substrate over the CMOS wafer, i.e., through the shortest route possible, thus 
saving ohmic dissipation and nnaterial investment. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et al 
in view of Prior Art as Admitted by Applicant. As detailed above, claim 1 is unpatentable 
inter alia over Fox et al in view of Prior Art as Admitted by Applicant. Furthermore, in the 
first etching step in the Prior Art as Admitted by Applicant the lower electrode is partly 
etched in said etching of said upper electrode and said ferroelectric film so as to arrive 
at a predetermined thickness of the lower electrode. Motivation to include the teaching 
in this regard by Prior Art as Admitted by Applicant at least derives from the implied 
means to set the thickness of the lower electrode. 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et al 
and the Prior Art as Admitted by Applicant, or, in the alternative, over Fox et al and 
Kanaya et al as applied to claim 4 above, and further in view of Kim et al (US 
2002/0053690 Al). Although Fox et al, the Prior Art as Admitted by Applicant, nor 
Kanaya necessarily teach the further limitation defined by claim 5, it would have been 
obvious to include said further limitation in view of Kim et al, who, in a patent on a 
semiconductor memory device with capacitor, - hence analogous art (title, abstract), 
teach the etching step, for the lower electrode contact hole to be performed in a self- 
alignment manner ([0074]). Motivation to include teaching by Kim et al derives from 
superior alignment. 
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6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et al 
and the Prior Art as Admitted by Applicant, or, in the alternative: over Fox et al and 
Kanaya et al as applied to claim 4 above, and further in view of Ohyagi (US 
2003/021 1685 Al). Although neither Fox et al nor the Prior Art as Admitted by Applicant 
nor Kanaya et al necessarily teach the further limitation defined by claim 7, it would 
have been obvious to include said further limitation in view of Ohyagi, who, in a patent 
application drawn to a FeRAM device (title, abstract and [0003]), hence analogous art, 
teach to use resist as mask pattern for an etching step so as not to etch more than the 
area selected for etching (see [0023]). Motivation to include the teaching by Ohyagi in 
the invention by Fox et al derives from the need to accurately select a particular surface 
area for etching. 

7. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et 
al and Prior Art as Admitted by Applicant, or, in the alternative, over Fox et al and 
Kanaya et al as applied to claim 10 above, and further in view of Nagano et al (US 
2002/0195633 Al). As detailed above claim 10 is unpatentable over Fox et al in view of 
either Prior Art as Admitted by Applicant or Kanaya et al. Neither Fox et al, nor Prior Art 
as Admitted by Applicant, - nor Kanaya et al, necessarily teach the further limitation of 
the contact film to include an oxidation barier film. However, It would have been 
obvious to include said further limitation in view of Nagano et al, who, in a patent on a 
ferroelectric capacitor for a semiconductor memory device (title, abstract, [0004], 
[0104]), - hence analogous art, teach the inclusion of an iridium oxide (IrOa) oxygen 
barrier film 31, as well as an iridium (Ir) oxygen barrier film between a platinum (Pt) 
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lower electrode and the substrate so as to prevent the cross-layer diffusion of oxygen 
(Figure 1B, abstract, [0013] and [0103]). Motivation to Include the teaching in this regard 
by Nagano et al in the invention by Fox et al derives from the deleterious effect of 
oxygen diffusion to contact plugs in ferroelectric capacitor semiconductor devices. The 
teaching can be combined With the invention because the material constitution of the 
layers (oxide substrate 45 ([0179]), platinum lower electrode 31 d ([0103]) and lead 
zirconate titanate (PZT) (inter alia) ([0185]) and the generally metallic constitution of the 
contact plug to be protected against oxidation, imply the same conditions for oxygen 
diffusion, thus requiring the same measures. 

Response to Arguments 

8. Applicant's arguments filed 5/31/05 have been fully considered but they are not 
persuasive. In particular, although the grounds for objection to the specification and the 
rejections under 35 USC 112, second paragraph, have been removed by amendment to 
the claims stand rejected because counter to Applicant's allegation based on paragraph 
[0041], Fox et al do teach said heat treating (anneal) of the ferroelectric film to take 
place in an oxygen atmosphere, namely an atmosphere containing 5% oxygen (see full 
text of paragraph [0041]). All other arguments of traverse appear to depend on the one 
discussed above. All claims have, furthermore, substantially been amended and 
therefore all rejections are being offered at the eariiest time possible. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J. Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infornnation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http.7/pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

July 26. 2005 
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PRIMARY EXAMINER 



